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drinking water it counteracts the protective effect of selenium in mice.
These data are insufficient to explain the effects of zinc and of inter-
actions between zinc and other minerals on tumorigenesis.
Conclusion
The epidemiological evidence concerning zinc is too sparse and the
results of laboratory experiments too contradictory to permit any con-
clusion to be drawn.  In view of the important nutritional role of zinc
and of its many interactions with other minerals involved in carcino-
genesis, additional research is warranted to resolve the contradictory
results.
IRON
Epidemiological Evidence
Iron deficiency has been associated with cancers of the upper ali-
mentary tract including the esophagus and stomach.  In epidemiological
studies conducted in Sweden, iron deficiency was associated with
Plummer-Vinson (Paterson-Kelly) syndrome, which in turn was associated
with increased risk for cancer of the upper alimentary tract (Larsson et
al., 1975; Wynder et^ aJL., 1957).  Improved nutrition, especially with
regard to iron and vitamins in the diet, has been associated with the
virtual elimination of new cases of Plummer-Vinson disease in areas of
Sweden where it had formerly been highly endemic (Larsson et_ aJ^., 1975).
Broitman et_ al. (1981) studied iron-deficient patients with ante-
cedent lesions of gastric carcinoma in an area of Colombia with high
risk for this cancer. They found that hypochlorhydria and achlorhydria,
which are associated with chrdnic atrophic gastritis resulting from iron
deficiency, permitted bacterial colonization of the stomach. The investi-
gators postulated that these bacteria could reduce ingested nitrate to
nitrite, leading to the formation of nitrosamines that are carcinogenic
in the stomach of laboratory animals, and are suspected of being carcin-
ogenic in humans. A similar mechanism was suggested by Ruddell et al.
(1978) to explain the increased risk of gastric cancer in patients with
pernicious anemia.
There have been no epidemiological reports of cancer associated with
increased dietary intake of iron, although heavy inhalation exposure to
high levels of iron oxide has been related to increased risk for lung and
laryngeal cancers in miners of iron ore, metal workers, and workers in
iron foundries (Cole and Goldman, 1975).  In addition, sarcomata have
developed in patients at sites of injection of iron-dextran solutions
(MacKinnon and Bancewiez, 1973; Robinson et_ a^., 1960), and many clinical
reports have associated hemochromatosis with an increased risk for

